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Abstract 
Business Models in manufacturing are focused on selling tangible products and are in danger of being copied by competitors from emerging 
economies. In response, the value share of services is increased to parity with the product and beyond. To realize such an “Extended Product” 
(EP), manufacturers need to establish a “Manufacturing Service Ecosystem” (MSE) with adequate service providers, requiring radical changes 
to the business model. This paper describes a methodology that enables manufacturers to integrate EP and MSE into their business models and 
analyzes the results of its application in four manufacturing case studies from different countries and industrial sectors. 
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1. Introduction 
A Business Model (BM) describes the rationale of how an 
organization creates, delivers, and captures value [1]. 
According to this definition, BMs in the manufacturing 
industry have focused on the fabrication or assembly of more 
or less customized products and have generated revenue from 
their sales. The therefore required machines, materials and 
qualified personnel cause high fix costs, so supply chain 
organization and efficiency have a high influence on 
competitiveness. The levels of standardization, automation 
and the technological advance have been important indicators 
for the success of a manufacturing company [2]. 
However, these traditional manufacturing BMs come under 
pressure with the global harmonization of technological 
standards and the reduction of trade barriers. Manufacturers in 
developed countries are experiencing increasing competition 
from manufacturers based in developing countries with 
substantially lower production costs. According to the 
“Global Competitiveness Manufacturing Index” (GMCI) [3], 
developed countries like the U.S., Germany and Japan are 
expected to decline in their manufacturing competitiveness 
during the next five years, while developing nations such as 
Brazil, India and Russia are on the rise. Though the emerging 
economies hold an advantage with regard to the low cost of 
labor and materials, the advantage of developed economies 
lies in talent-driven innovation and supplier networks. 
In order to use the advantage in innovation capability, 
many researchers have suggested that manufacturing firms in 
developed economies should expand their role in the value 
chain by seeking to innovate and design new products and 
services so they do not have to compete on the basis of cost 
alone [4]. Because customers increasingly demand that the 
manufacturer has to support all phases of the product life-
cycle, from development over assembly and distribution to 
operation, especially intangible offerings have been extended 
over time. In particular, this includes more value added 
service propositions like training, system integration and 
consulting. Some firms even offer customized solutions to 
clients, where manufacturing no longer is the differentiating 
process. This “servitization” of manufacturing is also referred 
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to as hybrid value creation through the provision of Product-
Service Systems or Extended Products (EP) [5]. 
The success of servitization strongly depends on the 
utilization of the second advantage in developed countries, the 
ability of the supply base to innovate in products and 
processes. Manufacturers often lack the competencies needed 
for the provision of the intangible components of an EP (e.g. 
services). Therefore, collaborative arrangements with other 
partners, such as service providers, become more and more 
important [6]. As service requirements can have implications 
on the whole product life-cycle, an integrated development of 
the physical product, services, and the manufacturing 
processes is needed. Therefore it has been proposed to 
establish a business ecosystem of manufacturers, service 
providers and other stakeholders of the EP, a so called 
Manufacturing Service Ecosystem MSE, out of which Virtual 
Manufacturing Enterprises (VME) can be created individually 
for each customer demand [7]. 
The trends, which are affecting manufacturing enterprises 
pursuing servitization of their products and new collaborative 
arrangements, are summarized by Neely et al. [8]. The study 
shows five fundamental developments: “(1) the shift from a 
world of products to a world including solutions, (2) outputs 
to outcomes, (3) transactions to relationships, (3) suppliers to 
network partners, and (5) elements to ecosystems.” The 
authors further assert that manufacturers still need to 
understand the transformation, especially in terms of the 
Business Models that enable them to create and capture value 
through the provision of services. 
2. Problem description 
Manufacturing Business Models are focused on selling the 
physical product in traditional market segments through 
supplier-buyer relationships. The trends in servitization and 
collaboration require innovation of these BMs [9]. According 
to Osterwalder & Pigneur [1], a BM can be described with 
nine building blocks: 
x Value Proposition 
x Customer Segments 
x Channels 
x Customer Relationship 
x Key Resources 
x Key Activities 
x Key Relationships 
x Cost Structure 
x Revenue Streams 
A manufacturing enterprise that changes from the 
fabrication of products to offering Extended Product solutions 
and transforms its supplier base into an ecosystem of network 
partners will have to analyze and adapt the elements in all 
building blocks to create a new and competitive BM. 
First of all, the new value proposition of the EP as the 
solution for a customer problem has to be described. The 
product as output of the manufacturing process is replaced by 
a guarantee of the functionality, availability or outcome of the 
product usage [10]. 
The provision of EPs enables manufacturers to address 
new customer segments. For a successful BM, the right 
customers to be targeted have to be identified. Therefore it is 
important to identify and address potential customer segments 
outside the current boundaries of the manufacturing industry. 
Furthermore, pure physical delivery of the product has to be 
extended with new channels for service provision. The selling 
transaction has to be replaced by a permanent relationship to 
the customer to generate constant streams of value and 
information. 
To create the new value proposition of the EP, additional 
human, financial, physical and intellectual resources are 
required. This includes competencies in service development, 
product-service integration and collaboration. Likewise, key 
activities have to change from manufacturing to service 
provision and the creation and management of a suitable 
Virtual Manufacturing Enterprise for each customer demand. 
Suppliers as key partners must be complemented by service 
providers and other stakeholders of the EP. A Manufacturing 
Service Ecosystem has to be created, in order to be able select 
the appropriate network partners for the realization of each 
value proposition. 
In contrast to manufacturing BMs that are often cost 
driven, the EP BMs are value driven. The focus should not 
primarily lie on reducing the costs for manufacturing the 
product, but to combine products and services in a way to 
deliver the largest possible value to the customer. Revenue 
then will not be generated by a one-time sale of a product, but 
it should be concentrated on generating a constant revenue 
stream through service or usage fees. 
The main challenge for manufacturing enterprises is to 
integrate the new and unknown value proposition of an EP 
and the associated collaborative arrangements into their BM 
without experience in this field. Building networks with 
unconventional business partners is difficult and can bring 
incalculable risks [11]. New information and communication 
technologies (ICT) have to be utilized for service provision 
and to develop closer relationships to the customer. New 
stakeholders in the ecosystem affect the cost structure and 
require new kinds of revenue models, which are currently not 
elaborated in manufacturing industries. 
Baines et al. [12] reviewed in his study the literature on 
servitization and concluded in his findings that there is little 
previous work offering guidelines, tools or techniques that not 
only can be used by companies to servitize, but also that 
practitioners can apply to help in service design, 
organizational design and organizational transformation. This 
lack of support leaves manufacturers hesitant to change their 
BM while their competitive advantage is shrinking. 
Manufacturing enterprises thus need methodological support 
to identify the opportunities in offering EP and collaborating 
in MSE. A new practical methodology, which helps 
manufacturers to adapt their strategy and BM according to a 
vision of servitization and collaboration, is presented in the 
next chapter. The methodology has been instantiated in a 
workshop concept and evaluated in four manufacturing case 
studies. 
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3. Methodology 
The methodology for Business Model development should 
be applicable as a generic tool for manufacturing enterprises. 
It should be simple enough in order to give the user a fast 
understanding of the underlying process. The methodology 
should provide a clear roadmap for the development of a new 
strategy and BM, but it must be flexible enough in order to fit 
to different kinds of manufacturing enterprises. Therefore, the 
methodology has been divided into three sequential phases 
and a pre-analysis, as visualized in Fig. 1. 
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Fig. 1. Phases of the Methodology for Business Model Development. 
The methodology requires that the manufacturing company 
has created a vision to servitize its products in collaboration 
with its key partners in an ecosystem. In a pre-analysis, the 
current competitive and strategic environment is mapped. 
Then in phase one, the current strategy and BM of the 
company is analyzed. In a second phase, opportunities and 
ideas for servitization and collaboration are identified or 
created. Finally, the new strategy and Extended Product BM 
is developed. Implementation of the BM is not part of the 
methodology and is a task of subsequent change management. 
3.1.  Pre-Analysis 
To prepare the execution of the methodology, it is required 
to assess the awareness of the manufacturer regarding its 
current strategy and competitive environment. As academic 
models for strategy and BM analysis might not be well known 
in companies, it is required to start with a simple analysis 
using questionnaires about competitors, value propositions 
and market situations. This gives a first indication of the 
current situation and environment of an enterprise. 
3.2. Phase one 
During the first phase of the methodology, the current 
strategy and BM of the manufacturer are analyzed in detail. 
The analysis of the strategy is based on the generic strategy 
framework of Porter [13]. This analysis gives an indication if 
the company’s fundamental strategy is targeting cost 
leadership, differentiation or selling niche products. 
In a next step, a competitor’s analysis makes potentials and 
market boundaries visible. Premium and low price 
competition is analyzed in the dimensions of market 
commonality and resource similarity. Indicators for the 
market commonality are price level, customer service and the 
growth of the operational business. Indicators for the resource 
similarity are technical excellence, the quality and a low cost 
structure [14]. The results are the basis for the further 
methodological process. Two different paths are possible, 
depending on the awareness of the manufacturing company, 
explained in the following. 
Path a 
If the company is aware of its strategic profile and the 
position relative to its competitors, the current strategy can be 
mapped out directly on a Strategy Canvas as an analytical tool 
[15]. It describes strategic factors that are relevant for the 
competition within an industry. The analyzed manufacturer 
needs to identify the relevant strategic factors of its industry 
and rate them relative to its competitors. 
The current BM is analyzed in the next step and is mapped 
out on the Business Model Canvas [1]. It represents the nine 
building blocks of the BM on a poster template and gives the 
opportunity to visualize a BM in an intuitive way. Pre-
formulated questions for the nine building blocks help to 
identify the different elements of the BM. This overview 
helps the manufacturer to get aware of its current BM and 
how the company acts and reacts on the market. 
Path b 
If the manufacturer is not able to identify its own strategy 
and to develop a strategic profile relative to the competitors in 
the premium and low price segment, it is necessary to analyze 
the current BM of the company first by mapping out the nine 
building blocks of the Business Model Canvas. Then it is 
possible to extract the strategic factors out of the BM and to 
create a Strategy Canvas. 
Independent of following Path a or Path b, the 
methodology has completed phase one. The generic strategy 
and competitor’s analysis, as well as the current Strategy 
Canvas and Business Model Canvas are available as 
fundamental results to proceed with the next phase. 
3.3. Phase two 
Phase two of the methodology consists of a creative 
process to identify opportunities for new strategies and BMs 
based on trends and environmental changes. An 
environmental analysis and a trend exploration are required, 
based on the market development in local and global 
dimensions and the requirements on value propositions from 
the view of possible stakeholders. Based on current product 
and customer knowledge, opportunities and business ideas for 
servitization and collaboration are identified. 
In a first step, it is important to recognize macro-economic 
factors that can pose opportunities or threats for the BM of the 
manufacturer. Therefore, a simplified STEEP-Analysis [16] is 
used to capture future trends in the Sociological, 
Technological, Environmental, Economical and Political 
domain. A list of factors that are already or are likely to affect 
the business is identified under the STEEP headings 
collaboratively with expertise from different company 
departments (Management, Marketing, R&D etc.). 
In order to elaborate how to maximize opportunities and 
minimize threats for a new BM, the methodology is based on 
the Six Paths Framework [15]. Using poster representations of 
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the six paths, company representatives discuss in a creative 
process how to change the business according to the STEEP 
factors. Is a shift into another strategic group or even into an 
alternative industry possible? Can a new group of buyers be 
created? What are complementary product and service 
offerings? Are buyers targeted on a functional or emotional 
level? Can external trends be shaped over time?
The next step of the methodology is to take the current 
Strategy Canvas as a basis to develop a new strategy 
according to the results from the STEEP analysis and the Six 
Paths Framework. To create a new Strategy Canvas, the Four 
Actions Framework is used as tool to reconstruct strategic 
elements and to develop a new value curve in the Strategy 
Canvas. Four core questions to challenge the strategic logic of 
manufacturing are used as guidance [15]:
x Which of the factors that the industry takes for granted 
should be eliminated? 
x Which factors should be reduced well below the industry 
standard? 
x Which factors should be raised well above the industry 
standard? 
x Which factors should be created that the industry has never 
offered? 
These questions take the results of the STEEP-Analysis 
and the Six Paths Framework into account and new factors are 
created, reduced, raised or eliminated if they are not relevant. 
The explicit formulation of the new Strategy Canvas is 
already a part of the third phase. 
3.4. Phase three 
In phase three, a new strategy and BM are developed based 
on the superior vision of servitization and collaboration. The 
Six Paths Framework and the STEEP-Analysis are providing 
ideas and trends beyond the current horizon of the 
manufacturing industry. Customer centered questions deliver 
directions for the perspective development of an Extended 
Product. As an example, pain points of current products 
identified in the 4th path of the Six Paths Framework 
(complementary product and service offerings) can create 
opportunities to eliminate the pain points with services. The 
new strategic factors have to be formulated in such a way that 
the new value proposition addresses the potential needs of the 
identified customer segments in a unique manner. Based on 
the factors, a new Strategy Canvas is developed. 
Out of the new Strategy Canvas, a new Business Model 
Canvas is created. The new BM can rely upon results of the 
STEEP-Analysis and the Six Paths Framework as well. The 
company vision of providing an Extended Product through 
collaboration in a MSE is now visualized and becomes 
comprehensible. The creation of the new strategy and the BM 
is interrelated and is understood as an iterative process. 
Finally, the practicability of the new BM is evaluated. Fig. 2 
shows a summary of the methodology for BM development as 
applied in the four case studies described in chapter 4. 
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Fig. 2. The Steps of the Approach for Business Model Development. 
4. Case studies of four manufacturing companies 
The Business Model development methodology has been 
applied in four manufacturing case studies. The cases come 
from different branches of the European manufacturing sector 
and represent SME’s as well as large OEM’s. The case studies 
have been conducted between June and September 2013. 
4.1. Case study overview 
In particular, the four case studies represent: 
(a)  A Dutch OEM of consumer electronics 
(b) An Italian OEM of white goods 
(c)  A Belgian SME in the garments sector 
(d) A Spanish SME in the machine tool sector 
It was decided to implement the methodology in a 
workshop concept. The workshop involved external experts as 
moderators, as well as participants from different departments 
of the company to create a holistic view. For each case study, 
a one or two day appointment was made, where a business 
modeling team conducted the workshop on site. Beforehand, 
information material and a questionnaire were sent to the 
manufacturer to prepare the participants, make a preliminary 
competitor’s analysis and identify strategic factors of the 
business. The most suitable methods to be applied for each 
case study were selected by a moderator. After each 
workshop, a follow up was created, containing the most 
important results. 
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4.2. Findings 
In the following, the main results from applying the 
methodology at the four manufacturing case studies and the 
created Extended Product BMs are summarized. 
Case (a) 
The current BM of the OEM is based on selling television 
sets with Smart TV capabilities to a mass market. Table 1 
shows a summary of the results of the methodology 
application: 
Table 1. Case (a) BM development. 
BM building block AS-IS BM EP BM 
Value Proposition TV & apps Information services 
Customer Segments Mass market Home automation 
Channels Retail & TV portal App providers 
Customer Relationship Seller-buyer Service provider-client 
Key Resources Factories & marketing Information channels 
Key Activities Manufacturing & 
portal development 
Management of 
information 
Key Partners Suppliers & 
developers 
Ecosystem of 
information providers 
Cost Structure Economies of scale Economies of scale 
Revenue Streams Sales Usage based fees 
During the workshop, social networking and home 
automation have been identified as two important trends. 
Thus, during the development of the new Strategy Canvas, 
Smart Living and recommendation functionalities were 
created as new strategic factors. The new BM features TV-
based information services as an Extended Product, which 
relies on an ecosystem of information providers. Additional 
revenue can be created by usage-based fees. 
Case (b) 
The current BM of the OEM is based on selling washing 
machines to family households. Table 2 shows a summary of 
the results of the methodology application: 
Table 2. Case (b) BM development. 
BM building block AS-IS BM EP BM 
Value Proposition WM performance Usage monitoring & 
optimization 
Customer Segments Families Home automation 
Channels Retail Social networks 
Customer Relationship Seller-buyer Sharing experiences 
Key Resources R&D, patents Interoperability 
Key Activities Manufacturing Collection of 
information 
Key Partners Suppliers & designers Smart Home providers 
Cost Structure Economies of scale Energy costs 
Revenue Streams Sales Leasing & mobile pay 
Resource saving and “Smart Home” integration of 
appliances have been identified as two important trends 
during the workshop. Following this, for the new Strategy 
Canvas, energy management and user experience were 
created as new strategic factors. The new EP BM features 
remote monitoring and optimization of the washing machine 
usage, realized with an ecosystem of Smart Home providers. 
Additional revenue is targeted by washing machine leasing 
and payment via mobile phone. 
Case (c) 
The current BM of the SME is based on selling made-to-
measure shirts to mid-age male customers for business 
fashion. Table 3 shows a summary of the results of the 
methodology application: 
Table 3. Case (c) BM development. 
BM building block AS-IS BM EP BM 
Value Proposition Made2measure shirts Create & share designs 
Customer Segments Mid-age male business Creative spirits 
Channels e-shops e-shops 
Customer Relationship Online transaction Social media 
Key Resources M2m knowledge User generated content 
Key Activities Manufacturing & 
portal development 
Manufacturing & 
portal development 
Key Partners Shirt manufacturers Customers 
Cost Structure Manufacturing & 
portal development 
Sales commissions 
Revenue Streams Sales Yield pricing 
During the workshop, buyer convenience and growth of 
the online market for textiles have been identified as two 
important trends. Therefore, the new Strategy Canvas features 
convenience and co-creation as new strategic factors. In the 
new EP BM, customers become part of the MSE and can 
create and share their own designs. Additional revenue can be 
created using yield pricing for shirt designs. 
Case (d) 
The current BM of the SME is based on selling customized 
machine tools to metal works in different industries. Table 4 
shows a summary of the results of the methodology 
application: 
Table 4. Case (d) BM development. 
BM building block AS-IS BM EP BM 
Value Proposition Custom machine tools Carefree production 
Customer Segments Metalworks Expansion to BRIC 
Channels Direct & distributors Maintenance platform 
Customer Relationship Personal, co-creation Trust & confidentiality 
Key Resources Design skills Decision supp. system 
Key Activities Manufacturing & 
customization 
Coordination of 
maintenance partners 
Key Partners Suppliers & training Ecosystem of 
maintenance providers 
Cost Structure Manufacturing Maintenance platform 
Revenue Streams Sales Availability fees 
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Communication problems with foreign customers and the 
development of smart intelligent products have been 
identified as issues and trends during the workshop. Thus, for 
the new Strategy Canvas, reaction time for maintenance 
requests was created as new strategic factor. The new BM 
features a carefree production with guaranteed machine 
availability, realized with an ecosystem of local maintenance 
providers. Additional revenue is targeted by regular fees for 
the carefree production service. 
5. Conclusion and Outlook 
It has been possible to apply the developed methodology at 
all four different manufacturing case studies and create a 
conceptual Extended Product Business Model for each case. 
All workshops got a positive feedback from the participants 
and the new strategies and BMs are seen as possible to 
implement. New aspects and new fields of business were 
identified and delivered a benefit for further developments of 
business activities regarding servitization and collaboration. 
The methodology was easily accessible to the participants 
and the applied methods and frameworks within the approach 
were understood quickly after a short introduction. Besides 
the results of a new business strategy and an EP BM, further 
insights resulted from the application of the methodology. The 
approach itself shows interrelationships of strategy and 
business modeling. Participants got an understanding why it is 
important to develop a strategy and design the new BM 
consistent to it. The methods used are not too academic and 
give an understanding of how to analyze and model a 
business. 
In general, the methodology could be optimized by 
including market research to generate an factual basis for the 
creation of the new BMs. The application of the methodology 
in all cases has shown that the moderator needs be aware of 
the current knowledge of the participants and able to decide 
how to execute the next step. The developed BMs are 
conceptual results. They need to be validated and prepared for 
implementation. 
The implementation of EP BMs requires disruptive 
changes in the existing organization of a manufacturer. This 
includes the company structure, business processes and IT 
environment, as well as changing the mindset from a product-
centric to a more collaborative, service-centric perspective. 
However, as the organization consists of many different 
stakeholders, it is difficult to transform. Thus, to overcome 
internal resistance to the implementation of a new EP BM, a 
suitable change management approach is critical. It is 
necessary to analyze the changes required for the 
implementation of the new BM, define actions for 
servitization and collaboration and execute them in a 
structured process.  
The change management process is not covered by the 
described methodology. Therefore, in a next step possible 
change management approaches should be analyzed and 
further developed for implementation of EP BM in 
manufacturing enterprises. 
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